Phenol (99.5+%), 2,4-dimethylphenol (99%), trifluoromethanesulfonic acid (99%), 2-naphthalenesulfonic acid hydrate (99%) and 1-propanesulfonic acid (95%) were purchased from Acros Organics. 2,3-Pentanedione (97%), 2-pentanone (99.5%), p-toluenesulfonic acid monohydrate (98.5+%), nonafluorobutanesulfonic acid (97%), bis(trifluoromethanesulfonyl)imide (99%), 2,4-dinitrobenzensulfonic acid hydrate, methanesulfonic acid (99.5+%), trifluoroacetic acid (99%), Nafion ® NR50, Dowex ® 50WX2, Amberlyst ® 15 hydrogen form (dry, moisture ≤1.5%) and dimethylsulfoxide-d 6 (99.96 atom % D, contains 0.03 % (v/v) TMS) were purchased from SigmaAldrich. 4-Chlorobenzenesulfonic acid hydrate (98+%) was purchased from TCI chemicals. Acetone (99.5+%) and sulphuric acid (95-97%) were purchased from Chem-Lab. Dichloromethane and ethyl acetate were purchased from VWR.
Materials
Phenol (99.5+%), 2,4-dimethylphenol (99%), trifluoromethanesulfonic acid (99%), 2-naphthalenesulfonic acid hydrate (99%) and 1-propanesulfonic acid (95%) were purchased from Acros Organics. 2,3-Pentanedione (97%), 2-pentanone (99.5%), p-toluenesulfonic acid monohydrate (98.5+%), nonafluorobutanesulfonic acid (97%), bis(trifluoromethanesulfonyl)imide (99%), 2,4-dinitrobenzensulfonic acid hydrate, methanesulfonic acid (99.5+%), trifluoroacetic acid (99%), Nafion ® NR50, Dowex ® 50WX2, Amberlyst ® 15 hydrogen form (dry, moisture ≤1.5%) and dimethylsulfoxide-d 6 (99.96 atom % D, contains 0.03 % (v/v) TMS) were purchased from SigmaAldrich. 4-Chlorobenzenesulfonic acid hydrate (98+%) was purchased from TCI chemicals. Acetone (99.5+%) and sulphuric acid (95-97%) were purchased from Chem-Lab. Dichloromethane and ethyl acetate were purchased from VWR.
Detailed description of the reaction procedure
Catalytic reactions were carried out in 10 mL glass vessels. In a typical run, 0.96 g phenol and 129 mg Nafion® NR5 were mixed with a magnetic stirrer. The vessel was flushed with N 2 and heated to the desired temperature. Once the desired temperature was achieved, 0.37 mL 2,3-pentanedione (2,3-PD) was added with a syringe through the septum of the vessel. Samples of the reaction mixture were withdrawn periodically and analyzed by GC. Prior to product analysis, approximately 0.05 g of the reaction mixture was weighed in a vial and mixed with 1 mL acetonitrile and 50 μL 2,4-dimethylphenol as external standard. Quantification of the products was performed using a HP 5890 GC, equipped with a CP-SIL 5CB WCOT fused silica column (30 m x 0.32 mm, DF = 1.0 μm), HP 6890 series injector, HP 7673 controller and FID detector in split/splitless injection mode. One μl of the sample was injected at a split ratio of 1:100 at 250 °C. The oven temperature was held at 60 °C for 4 min, increased to 290 °C at 35 °C min -1 and kept there for 22 min. A typical gas chromatogram of a reaction mixture is shown in Fig. S1a . Fig. S1b shows a gas chromatogram of the purified bisphenols. Ketone conversion and product yields were calculated with the external standard taking into account the respective sensitivity factors. The yields of the monophenol intermediates (MP) and diphenol sideproducts (DP) were calculated using relative response factors as obtained by ECN-based calculations.
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The yield of DP products was calculated by summation of the 4 peaks in the gas chromatogram in Fig.  S1 , indicated by 'Diphenolic side-products'. The latter two were identified (see Fig. 2b ). The carbon mass balance (CB) for reactions with 2,3-PD is defined as follows (with Y = yield and X = conversion):
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The formation of phenol oligomers from 2,3-PD condensation was studied by GC-MS using an Agilent 5973 Network Mass Selective Detector coupled to an Agilent 6890N GC with HP5MS capillary column (30 m x 0.25 mm, DF = 0.25 μm). Figure S2 shows the mass spectra of 2,2-o,p'-diphenol-3-pentanone, 2,2-p,p'-diphenol-3-pentanone and 3,3-p,p'-diphenol-2-pentanone. S10 , S11a, S11b, S12 and S13 show respectively the 1 H, 13 C, DEPT, COSY and HSQC NMR spectra of an isolated diphenol side-product. Powder X-ray diffraction (XRD) patterns were recorded on a STOE STADI P Combi diffractometer with an image plate position sensitive detector (IP PSD) in the region 2θ = 5 to 60°, (Δ2θ = 0.03°), and a scan of 1200s. The measurements were performed in transmission mode at room temperature using CuKα1 radiation with λ = 1.54056Å selected by means of a Ge(111) monochromator. Fig. S6 shows the XRD pattern of the purified bisphenols and the diffraction data is presented in Table S1 . For Fourier-transformed infrared (FT-IR) spectroscopy, KBr pellets of the purified bisphenols were prepared, and the FT-IR spectra were recorded on a Fourier Transform Infrared spectrometer (Bruker, IFS 66v/S) (see Fig. S7 ). The infrared spectrum of bisphenol A (BPA) was recorded as a reference. The elemental composition of the bisphenols was obtained through CHN analysis. For the purification of the bisphenols, the unreacted phenol was first removed through multiple water extractions. The resulting sample was dissolved in dichloromethane in a sonication bath and purified by column chromatography (silica gel, 70-230 mesh) by eluting the column with dichloromethane and a solution of 10 vol% ethyl acetate in dichloromethane. The experimental yield of bisphenols for the non-optimized purification procedure is approximately 50%.
Detailed description of the characterization of the bisphenols
Thermogravimetric analysis was performed with a TGA Q500 of TGA instruments. The samples were heated at 10 °C min -1 to 500 °C under nitrogen atmosphere. Fig. S8 shows the TGA plots of the purified bisphenols and BPA. For the plasticizer tests, PET pellets were grinded, physically mixed with a solution of bisphenol (BP(2,3-PD) or BPA) in dichloromethane, magnetically stirred and dried overnight at 35 °C. PET/bisphenol mixtures were prepared with different concentrations of bisphenol (2-5 wt%). The samples were analyzed with a Q2000 DSC equipment and subjected to the following non-isothermal protocol: heating at 10 °C min -1 from 20 °C to 250 °C, kept constant at this temperature for 5 min, and cooled down to 20 °C at 10 °C min -1 . After 5 min the second heating started from 20 °C to 250 °C at 10 °C min -1 . The calorimetric information showed in this work is obtained from the second heating section. Fig. S9 shows DSC thermograms of pure PET and two PET/BP(2,3-PD) mixtures. The melting points of BP(2,3-PD) and BPA were also determined with DSC. Fig. S1 (a) Typical gas chromatogram of a reaction mixture obtained by acid-catalysed condensation of 2,3-PD with phenol. (b) Gas chromatogram of the bisphenols obtained after the purification procedure as described above. Note that the major part of the o,p'-bisphenol isomers was also removed through the purification procedure.
Gas chromatograms and characterization data of the bisphenols

Fig. S2
Observed mass spectra of 2,2-o,p'-diphenol-3-pentanone, 2,2-p,p'-diphenol-3-pentanone and 3,3-p,p'-diphenol-2-pentanone.
Fig. S3
13 C NMR spectrum of the purified BP(2,3-PD). Table S1 . 14.14 a Powder X-ray diffraction (XRD) patterns were recorded on a STOE STADI P Combi diffractometer with an image plate position sensitive detector (IP PSD) in the region 2θ = 5 to 60°, (Δ2θ = 0.03°), and a scan of 1200s. The measurements were performed in transmission mode at room temperature using CuKα1 radiation with λ = 1.54056 Å selected by means of a Ge(111) monochromator. 
Mechanistic proposal for the formation of the monophenol intermediates and diphenol side-products
Scheme S1 Mechanistic proposal for the formation of monophenol intermediates (MP) and diphenol side-products (DP).
Characterization data of an isolated diphenol side-product
Fig. S10
1 H NMR spectrum of the diphenol side-product.
Fig. S11
13 C NMR (a) and DEPT spectrum (b) of the diphenol side-product. Table S2 . 
